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Abstract 
Breast cancer is the most common of all cancers and is the leading cause of cancer deaths in women 
worldwide.  It is the second most common cause of cancer death in women. It is common disease in India and  
accounted that 25% to 31% is the breast cancer in women in Indian cities.  Breast cancer is a disease in which 
malignant (cancer) cells form in the tissues of the breast. The damaged cells can invade surrounding tissue, but in early 
detection and treatment, it is possible to cure the disease and return to normal life. 
  This article explores knowledge discovery in  health care domain.   In particular, it discusses about data 
mining and its application in people who affected severely in breast cancer using Fuzzy Matrix Theory model, it 
identified the risk factor of which age group of women’s  associated with the breast cancer impactions. 
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1.INTRODUCTION  
 Data mining or knowledge discovery refers to extracting or “ mining “ knowledge from 
large amounts of data. Data mining can be viewed as a result of the natural evolution of information 
technology. Data mining as a synonym for another popularly used term, KDD. it consists Data mining, 
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Pattern evaluation, Knowledge presentation [1]. 
 
Data Mining & Statistical Analysis is the search for valuable information in large volumes of data. 
It is now widely used in health care industry. Finding useful patterns or meaning in raw data has variously 
been called KDD(Knowledge discovery in database), data mining , knowledge discovery, knowledge 
extraction, information discovery, information harvesting, data archaeology and data pattern processing [2]. 
 
Data Mining , one of the steps in the process of knowledge discovery, “consists of applying data 
analysis and discovery algorithms that produce a particular enumeration of patterns over the data.” Data 
mining is typically a bottom up knowledge engineering strategy[3]. 
 
Data mining techniques applied on health care industry to discover relationships and patterns 
which are helpful in studying the progression and taking the decision.[4]. Normally the health care industry 
has large number of data about disease and patients according to the conditions. We are applying the data 
mining techniques to detect the symptoms of disease as early as possible. 
The main objective of this paper is to identify the applicability of Data Mining techniques in 
Health care industry and management. We can achieve this things in two different ways . this research has 
been conducted on cancer precious people in Erode District and data mining techniques Fuzzy matrices 
theory is applied to explain how much people severely  affected by the disease. 
2. MATERIALS AND METHODS 
 
2.1 Literature Survey of the Problem 
In Erode District many towns and villages are world famous for its textile production, weaving 
and dyeing processing, Erode is located on the banks of Cauvery River and there are many villages on the 
banks of Kalingarayan Canal in which one among is Kalingarayan Palayam and its neighbour villages. 
Farmers and the public of this village complained  that owing to abundant use of chemicals and large-scale 
discharge of effluents into water sources many farmers and cattle are affected. The  heavy discharge of 
effluents  [9] from dyeing  and textile industries into Kalingarayan canal contaminated the canal water and 
also the ground water. The farmers who used this,  fall victims to breast cancer. In Erode district six per 
cent of the population are affected by cancer. Of this, 70 per cent are women with uterus and breast 
cancer," 
There are about 540 textile units in the organized sector and about 400 small and tiny units in the 
unorganized sector[7].  This is proved by the specialist in the field of medicine and many news media also 
alarming the situation. So for the welfare of the people, this  
problem consulted with research supervisor and taken into account for the research using data 
mining (Knowledge discovery) algorithms with the motto of creating awareness among the people who are 
affected heavily by this life killing disease. 
To understand the causes of breast cancer diseases, consulted doctors who are specialized in 
cancer analysis. Many conference and journal papers  have been studied and  referred various websites to 
know more about cancers and disease symptoms[7]. This paper investigates and took data set from people 
of impaction of cancer disease symptoms  in Kalingarayan palayam and its allied villages under  Erode 
district, Tamilnadu,India.   
2.2 Cancer: 
 There are more than 100 types of cancer. Cancer begins inside a cell, the basic building block of 
all living things. Normally, when the body needs more cells, older ones die off and younger cells divide to 
form new cells that take their place. When cancer develops, however, the orderly process of producing new 
cells breaks down. Cells continue to divide when new cells are not needed, and a growth or extra mass of 
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cells called a tumor is formed. Over time, changes may take place in tumor cells that cause them to invade 
and interfere with the function of normal tissues[8]. 
 
2.3 Breast cancer : 
 Cancer is a broad term for a class of diseases characterized by abnormal cells that grow and 
invade healthy cells in the body.  Breast cancer starts in the cells of the breast as a group of cancer cells that 
can then invade surrounding tissues or spread (metastasize) to other areas of the body. 
Breast cancer is a disease in which malignant (cancer) cells form in the tissues of the breast. The 
damaged cells can invade surrounding tissue, but with early detection and treatment, most people continue 
a normal life. 
Breast cancer occurs when malignant tumors develop in the breast.  These cells can spread by 
breaking away from the original tumor and entering blood vessels or lymph vessels, which branch into 
tissues throughout the body. When cancer cells travel to other parts of the body and begin damaging other 
tissues and organs, the process is called metastasis. 
 Breast cancer is the second most common cancer in Indian women. The incidence is more in urban 
than rural women. It is more prevalent in the higher socio-economic groups.  The average incidence rate 
varies from 22-28 per 100,000 women per year in urban settings to 6 per 100,000 women per year in rural 
areas.  
  Typically, breast cancer arises from cells lining the milk ducts and slowly grows into a lump. It is 
thought that it takes about 10 years for a tumor to become 1 cm in size starting from a single cell. A 
malignant tumor has the ability to spread beyond the breast to other parts of the body via the lymphatic’s or 
the blood stream. 
 
  Fig.1.Breast cancer Cells 
 
2.4. Data Preparation   
       Based on the information from various physicians, the questionnaires have been prepared to get 
natural data from the breast cancer affected village of  the Kalingarayan Palayam and its allied villages. By 
meeting different aged people and conducting interviews based on the questionnaires prepared data have 




Total  data collected from  villages : 436 
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Table 1. Breast Cancer affected villages list 
 
 
S.No Name of the Village Cancer level 
1 Bhavani 110 
2 Kalingarayan Palayam 90 
3 Mettunasuvanpalayam 50 
4 R.N.Pudur 65 
5 Periya Agraharam 70 
6 Suriyampalayam 51 
 
  2.5. Basic Concept of Fuzzy Matrix Theory: 
 We say [0.1] denotes the unit interval.  We say x€[0,1] if 0 ≤ x ≤ 1.  We also call the unit interval 
as a Fuzzy interval.  We say [a,b] is a Fuzzy sub interval of the Fuzzy interval [0,1] if 0 ≤ a < b≤ 1: we 
denote this by [a,b] sub-section of [0,1].  We   also   use  the  convention of  calling [-1,1] to be also a Fuzzy 
interval, x€[-1,1] if -1 ≤ x ≤ 1.  Thus we have {x/x€[0.1] i.e.0 ≤ x ≤ 1}is uncountable; hence[0,1] is a 
infinite set as [0,1] is an uncountable set.  Let X be any universal set.  The characteristic function maps 
elements of  X to elements of the set to elements of the set {0,1}, which is formally expressed by XA : X    
[0,1].  Set A is defined by its characteristics function XA..  To be more non technical a Fuzzy set can  be 
defined mathematically by assigning to each possible individual in the universe of discourse a value 
representing its grade of membership in the Fuzzy set.  For Zadeh introduced a theory whose objects Fuzzy 
sets are set with boundaries that are not precise.  The membership in a Fuzzy set in not a matter of 
affixation or denial but rather a matter of a degree.     The significance of Zadeh’s contribution was that it 
challenged not only probability theory as a sole agent for uncertainty;  but the very foundations upon which 
the probability theory is based Aristotelian two-valued logic.  [5] 
For when A is a Fuzzy set and x is a relevant object the proposition x is a member of A is not 
necessarily either true or false as required by two valued logic, but it may be true only to some degree the 
degree to which x is actually a member of A.  It is most common, but not required to express degrees of 
membership in the fuzzy sets as well as degrees of truth of the associated propositions by numbers in the 
closed unit intervals [0,1].  The extreme values in this interval 0 and 1, then represent respectively, the total 
denial and affirmation of the membership in a given fuzzy set as well as the falsity or truth of the associated 
proposition.   
      The capability of Fuzzy sets to express gradual transitions to membership to non membership and vice 
versa has a broad utility.  This not only helps in the representation of measurement of uncertainties but also 
gives a meaningful representation of vague concepts in a simple natural language. [5] 
 
2.5.1. Fuzzy Matrix Model 
      This is a five stage process. In first stage, the raw data of the problem at hand is converted or 
transformed into a Average Time Dependent Matrix [ATD Matrix]. 
      In the second stage, after obtaining the Average Time Dependent Matrix ,next have to find   Average 
and Standard Deviation. 
     In the third stage, using the Average Technique, to convert the ATD matrix into a Fuzzy Matrix with 
entries eij, where eij €{-1,0,1}.  We call this matrix as the Fuzzy Matrix or Refined Time Data Matrix (RTD-
Matrix).At the same time we calculate Row sum matrix for RTD matrices.[5] 
      At the fourth stage, we get the Combined Effect Dependent Data Matrix (CETD-Matrix), which was the 
cumulative effect of the all these entries.of RTD matrices.  In the Final stage we obtain the Row Sum of the 
CETD matrix along the Y-axis and time scale along the X-axis.   These graphs are understandable even by a 
simple man.  Hence this method is very effective. 
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3.0. Result and Discussion 
 The major problem of Erode District is cancer disease which is affected many people in that 
district. the following are the common disease symptoms found in the villages which will make cancer.  
y S1-Presence of a lump or thickening in the breast; 
y S2-Change in the texture of the skin over your breasts 
y S3-Change in shape or appearance of the nipple 
y S4-Family History of Breast Disease 
y S5-Late stop of a menstrual cycle  
y S6- Pain in Breast 
           The above symptoms are classified according to the women  age from the data set collected. 
Table 2: Raw Data Matrix 
 
Age S1 S2 S3 S4 S5 S6 
26-35 10 13 10 21 12 10 
36-45 20 25 30 35 31 20 
46-55 30 15 20 20 25 15 
56-65 20 15 10 16 20 13 
 
This table consists of four different age groups 26-35,36-45,46-55,56-65. The class interval of the 
age is 10 for the calculation convenience The column of this table consist of various cancer disease 
symptoms as above. 
Next , it has to  find the maximum age group of people affected by cancer disease with five 
different stages. 
 Stage 1: 
    In the second stage we in order to obtain an unbiased uniform effect on each and every data so 
collected transform this initial Matrix into an Average Time Dependent Data Matrix (ATD-Matrix). [5] 
    To convert ATD  Matrix, Every row of the raw data matrix is  divided by 20, which is the  length of the 
class interval. 
ATD data matrix of cancer impact problem 
-------------------------------------------------------- 
1.000 1.300 1.000 2.100 1.200 1.000 
2.000 2.500 3.000 3.500 3.100 2.000 
3.000 1.500 2.000 2.000 2.500 1.500 
2.000 1.500 1.000 1.600 2.000 1.300 
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Stage 2: 
Now we have to find the Average and Standard Deviation of the above ATD Matrix of each column. 
Now for this matrix the average of the Ist Column is   
                             1.000+ 2.000 + 3.000 +2.000 
                          ----------------------------------------   =   2.0                                           (1) 
                           4 
  Like wise the Standard Deviation (SD) is calculated by 
       
                                                        (X – X)2                                                  (2) 
                                                    √          n - 1                     
Where  X   is the Average  and SD of the first column is found to be 0.8.and X is the 
elements of rows of ATD Matrix                              
Average of the ATD matrix 
 
2.000 1.700 1.750 2.300 2.200 1.450 
Standard Deviation of the ATD matrix 
0.816 0.542 0.957 0.829 0.804 0.420 
Stage 3: 
 At the third stage, the Average or Mean and the Standard Deviation(SD) of every column in the 
ATD Matrix are determined using the average of μj  of each jth column and σj , the SD of each jth  column, a 
parameter α from the interval [0,1] is chosen and the Refined Time Dependent Data Matrix (RTD-Matrix) 
or Fuzzy Matrix (eij) is formed using the formula 
   If  aij ≤ ( μj – α  * σj) then eij =  -1 ; 
  else  if  aij € ( μj – α  * σj, μj + α  * σj)        
                      then eij  =  0;                       
  else  aij ≥ ( μj – α  * σj) then eij =  1 
Where aij’s are the entries of the ATD Matarix. This Matrix is also at times termed as the Fuzzy Matrix as 
the entries are 1, 0 & -1 
Stage 4: 
 Calcuate Fuzzy alias RTD Matrix for different α – values that is randomly choosen between 
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interval 0 to 1  based on the values Average and Standard Deviation tables and also Row Sum Matrix. i.e. 
sum the row values of the founded Fuzzy Matrices. 
RTD1 or Fuzzy 1  i.e. α = 0.25 (randomly choosen based on the average and SD values. 
alpha1(α) = 0.25 
RTD1 matrix of the cancer impact problem 
-1 -1 -1  0 -1 -1 
0  1  1  1  1  1 
1 -1  1 -1  1  0 
0 -1 -1 -1  0 -1 
 
RTD1 Row sum matrix of cancer problem 
-5 5 1 -4  
alpha2(α) = 0.50 
RTD2 matrix of the cancer impact problem 
-1 -1 -1 0 -1 -1 
 0  1  1 1  1  1  
 1  0  0 0  0  0 
 0  0 -1 -1  0  0 
RTD2 Row sum matrix of cancer problem 
-5 5 1 -2 
alpha3 (α)= 0.75 
RTD3 matrix of the cancer impact problem 
-1 0 -1 0 -1 -1 
0 1  1 1  1  1  
1 0  0 0  0  0 
0 0 -1 -1  0  0 
 
 
RTD3 Row sum matrix of cancer problem 
-4 5 1 -2 
 
alpha4(α) = 0.90 
RTD4 matrix of the cancer impact problem 
-1 0 0 0 -1 -1 
 0 1 1 1  1  1 
 1 0 0 0  0  0 
 0 0 0 0  0  0 
 
RTD4 Row sum matrix of cancer problem 
-3 5 1 0 
The  α – values is different for every Fuzzy Matrix but the Average i.e μj and SD value of σj is 
same for all Fuzzies. 
Stage 5: 
       At the final stage using Fuzzies obtained Combined Effect Time Dependent Data Matrix (CETD-
Matraix) which gives the Cumulative effect of all these entries. i.e. we have to add the above different α-
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values Fuzzies together. This gives the following CETD-Matrix and also CETD Row Matrix. 
 
CETD matrix of cancer problem 
-4 -2 -3 0 -4 -4 
0 4 4 4 4 4 
4 -1 1 -1 1 0 
0 -1 -3 -3 0 -1 
 
CETD Row sum matrix of cancer problem 
-17 20 4 -8 
 
The ATD Matrix, Average and SD, Fuzzy or RTD Matrices, CETD-Matrix and Row sum Matrices all 
obtained by C program. 
3.1.Results  
 Next the chart has been drawn using the above matrix values. The plot of graphical charts displays 
between the Age Group  and the Row matrices of Fuzzies of different α – values, that gives the result of 





Fig .2. Depicting maximum age group with RTD row sum matrix 
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Combined Effect Time Dependent (CETD) : 
 
 
Fig.3. Depicting maximum age group with CETD  row sum matrix 
    
 
The above graphical chart gives the comparison analysis of all Fuzzies Row Sum 
Matrices with Age Group. Which all give the same result.  From all came to the 
conclusion that at the age 45 the group of people impacted by Breast cancer of Erode 
District Kalingarayan palayam and its allied villages. 
4.0. Conclusions  
 The raw data which we have obtained from the people in Bhavani taluk, Erode District  who are 
using polluted water as drinking water, tobacco and smoking usage is transformed into Time Dependent 
Matrices.  After getting the Time Dependent Matrices using the techniques of Average and Standard 
Deviation, it is possible to  identify the maximum  age group in which they suffer in breast cancer health 
hazard.  Identification of the maximum age group will play a important  role in improving their health 
conditions by providing them the best health facilities like Medicine, Good food and better hygiene. 
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